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Left ventricular enlargement after myocardial infarction
i!> a poor prognostic sign, the mechanism of which has
not been welldefined. Early left ventricular dilation may
be due to the Frank-Starling effect, which results in an
increase in the length of uninfarcted segments in re-
sponse to a reduction in contractile muscle mass. In
contrast to this adaptive physiologic mechanism, left
ventricular dilation may alternatively be caused by a
pathologic process that stretches and thins the infarcted
myocardial segment (that is, infarct expansion).
To determine the relative contributions of these two
mechanisms to left ventricular dilation after an initial
transmural anterior myocardial infarction, two-dimen-
sional echocardiograms were obtained from 27 patients
within 72 hours of the onset of symptoms of myocardial
infarction and from 13 healthy control subjects. In the
minor-axis echocardiographic view at the level of the
papillary muscles, anterior and posterior endocardial
segment lengths at end-diastole were measured with a
Several studies (1-4) have shown that cardiac enlargement
after myocardial infarction is associated with increased mor-
bidity and mortality. Increases in ventricular volumes may
occur rapidly after infarction, with augmentation of diastolic
volume to more than twice normal within 48 hours (5,6).
The mechanism of early dilation of the left ventricle in
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microprocessor-based graphic system. The papillary
muscles were used as internal landmarks to demarcate
the anterior and posterior segments. Anterior (infarcted)
segment length in patients with myocardial infarction
was 11.6 ± 2.2 cm (mean ± SD), whereas in control
subjects, anterior segment length was 8.6 ± 1.2 em (p
< 0.001). Posterior (uninfarcted) segment length in the
patients was not significantly different from posterior
segment length in the control subjects (5.4 ± 1.2 versus
5.3 ± 1.0 em, respectively).
Measurable left ventricular dilation during the first
3 days after transmural anterior myocardial infarction
is due to dilation of the infarcted segment and not of the
normal uninfarcted segment. Thus, infarct expansion
appears to be the major cause of early left ventricular
enlargement in these patients. This mechanism of left
ventricular enlargement may have significant implica-
tions for ventricular mechanics, infarct size estimation
and early therapeutic intervention.
myocardial infarction in human subjects has not been clearly
established. It has been suggested that uninfarcted myo-
cardial segments undergo diastolic lengthening by the Frank-
Starling mechanism to compensate for the loss of contractile
muscle mass (5,6). Studies in experimental infarct models
(7-9) show, however, that within minutes of acute ischemia,
the infarct zone lengthens as much or more than the unin-
farcted muscle, possibly because of passive stretching of
nonviable muscle segments during systole. Several studies
(10,11) of acute myocardial infarction from this institution
in human beings and animal models have emphasized the
importance of infarct expansion (the stretching and thinning
of the infarct zone) in causing left ventricular dilation days
to weeks after myocardial infarction. We have also shown
previously (11,12) that the two-dimensional echocardio-
gram can detect infarct expansion in human subjects.
To determine the relative roles of infarct expansion and
dilation of uninfarcted zones in early «3 days) left ven-
tricular dilation in human beings, we studied 27 patients
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202 ERLEBACHER ET AL.
EARLY INFARCT EXPANSION
lACC Vol. 4. No.2
August 1984:201-8
within 72 hours of acute anterior transmural myocardial
infarction. Endocardial segment lengths measured from two-
dimensional echocardiograms were compared in patients
with acute infarction and in a group of normal subjects. The
goal of the study was to determine the presence and time
course of infarct expansion in the earliest hours of acute
myocardial infarction, and to correlate the presence or ab-
sence of infarct expansion with clinical outcome early and
at 1 year of follow-up.
Methods
Patients. Twenty-seven patients with acute transmural
myocardial infarction involving the anterior wall were pro-
spectively studied. Patients were selected who had a history
of precordial chest pain consistent with a diagnosis of myo-
cardial infarction, lasting at least 20 minutes and associated
with ST elevation persisting at least 2 hours. The onset of
infarction was determined from the time of onset of sus-
tained pain. The diagnosis of infarction was confirmed by
serum creatine kinase levels obtained every 4 hours during
the first 24 hours after the episode of pain. Anterior local-
ization of infarction was determined from two-dimensional
echocardiography, which showed dyssynergic wall motion
anterior to the papillary muscles in the minor-axis view.
Only patientswhose two-dimensional echocardiograrns clearly
showed the papillary muscles and endocardium in the minor-
axis view were evaluated. Serial electrocardiograms showed
evolution of ST-T changes and development of significant
Q waves. Patients with previous myocardial infarction by
history or electrocardiogram and patients with previous car-
diac surgery were excluded.
Thirteen healthy subjects were used as a control group
to establish a normal range for two-dimensional echocar-
diographic dimensions. None had a history consistent with
ischemic heart disease and none had significant valvular
lesions as judged by physical examination or echocardi-
ography. All had normal electrocardiograms, both at rest
and with maximal treadmill exercise.
Results
All of the 27 patients with acute transmural myocardial
infarction had anterior wall dyssynergy by two-dimensional
echocardiography. Patients' ages ranged from 33 to 77 years
(mean ± SD 54.2 ± 11.8). Twenty-two (81%) of the 27
patients were men. Control subjects ranged in age from 34
to 77 years (mean ± SD 54.8 ± 13.5). Nine (69%) of the
13 subjects were men.
Echocardiographic studies. A Varian V-3000 or
V-3400 phased array two-dimensional echocardiograph was
used to obtain long-axis and minor-axis views of the left
ventricle from the left parasternal area at the third or fourth
intercostal space. Each patient was studied within 72 hours
of the onset of symptoms of myocardial infarction. Follow-
up studies were obtained late in the hospitalization, between
9 and 21 days after infarction. Variability of interstudy
transducer location and angulation was minimized using the
methods we previously reported (11,12). In the minor-axis
view, the transducer angulation was varied in a sweep from
the base of the heart toward the ventricular apex, paying
special attention to cross-sectional views that included both
papillary muscles.
Quantification of echocardiographic images was per-
formed using a microprocessor-based graphic system (Mi-
crosonics). The minor-axis end-diastolic view (at the onset
of the QRS complex) that contained both papillary muscles
was chosen for analysis. The papillary muscles served as
internal landmarks which divided the ventricle into anterior
and posterior segments (11). Anterior and posterior endo-
cardial segment lengths were measured in triplicate; the
average values were recorded (Fig. 1).
Long-axis views were analyzed for the presence or ab-
sence of an abrupt upward angulation of the proximal an-
teroseptal wall with dyssynergy distal to the angulation. This
anteroseptal angulation was recorded as present if it per-
sisted in systole and diastole.
Evaluation of data. All studies were reviewed by a
single observer (l.A.E.), with confirmation of reproduci-
bility in six studies by a second observer (J.L.W.). Intraob-
server variability was 0.23 ± 0.18 em (mean ± SD) and
interobserver variability was 0.37 ± 0.40 em. lnterobserver
variability in this study was comparable with that reported
by Moynihan et al. (13).
To determine an upper limit of normal for anterior seg-
ment length, the mean and standard deviation for this di-
mension was calculated for the normal control group. The
upper limit of normal segment length was then defined as
Figure 1. Diagram showing the method used to obtain measure-
ments of anterior and posterior left ventricular segment lengths.
The papillary muscles serve as internal landmarks to divide the
ventricle into anterior and posterior segments.
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the mean length + 2 standard deviations. Patients with an-
terior (infarct) segment length exceeding the upper limit of
normal were considered to have infarct expansion.
Myocardial segment lengths in patients with transmural
anterior infarction were compared with those of normal con-
trol subjects using the unpaired Student's t test. The prev-
alence of anteroseptal wall angulation in patients with and
without expansion was compared for statistical significance
by Fisher's exact probability test. Peak creatine kinase levels
in patients with and without infarct expansion were com-
pared with Student's unpaired t test. The presence or absence
of hypertension, abnormal Killip class, in-hospital and late
death and New York Heart Association functional class were
compared in patients with and without infarct expansion
using Fisher's exact probability test.
Echocardiographic data. Control subjects. Endocar-
dial segment length measurements are shown in Figure 2.
Anterior segment lengths for these normal control subjects
ranged from 6.8 to 10.9 em (mean 8.6 ± 1.2). The upper
limit of normal for anterior segment length was defined as
the mean +2 standard deviations, or 11.0 em. Posterior
segment length ranged from 3.3 to 7.0 em (mean 5.3 ±
1.0).
Patients with infarction. Figure 2 and Table 1 show en-
docardial segment length measurements for the 27 patients
within 72 hours of onset of acute transmural anterior wall
myocardial infarction. Anterior segment lengths ranged from
7.6 to 15.5 cm (mean 11.6 ± 2.2). The mean anterior
segment length in these patients was significantly greater
(p < 0.001) than normal. Using the upper limit of normal
defined earlier as the definition of infarct expansion, 16
(59%) of the 27 patients had early infarct expansion.
Fourteen patients were studied with two-dimensional
echocardiography within 24 hours of the onset of symptoms
of myocardial infarction (day 1), eight were studied on day
2 and five on day 3. The mean anterior (infarct) segment
length in the 14 patients studied within 24 hours of the onset
of symptoms of myocardial infarction was 11.6 ± 2,1 em
and was significantly greater (p < 0.001) than normal. Eight
(57%) of the 14 patients studied within 24 hours had ab-
normal dilation (> 11.0 em) of the infarct segment (that is,
infarct expansion). Mean anterior segment lengths for pa-
tients first studied on day 2 and 3 were also significantly
longer than normal: 12.0 ± 2.5 (p < 0.01) and 10.7 ±
2.0 em (p < 0.05), respectively.
Mean anterior segment lengths were not significantly
different whether patients were first studied on day 1. 2 or
3. Twenty patients had late in-hospital follow-up studies
between days 9 and 21. Mean anterior segment length for
the late hospital study was 11.9 ± 2.7 em (p < 0.001
versus the control group) (Fig. 3). There was no significant
difference between early and late in-hospital studies on av-
erage, but seven patients showed increases in anterior seg-
ment length of between 0.6 and 2.9 em (average 1.8). Three
patients showed a decrease in segment length of 0.9 to 2.1
em (average 1.3). In the 7 of 16 patients in whom infarct
expansion increased during the follow-up period as deter-
mined by peak creatine kinase, the infarcts tended to be
larger than in the patients in whom the infarct segment
diminished in length with time (l ,952 ± 1,109 versus 1,146
± 904 IU, respectively; p == NS). Posterior (uninfarcted)
segment length in patients with acute anterior transmural
myocardial infarction ranged from 3.1 to 7.9 cm (mean 5.4
± 1.2). There was no significant difference between the
mean posterior segment length measured in patients and
control subjects (5.3 ± 1.0 ern).
*
Figure 2. Regional endocardial segment length in
13 normal subjects and 27 patients within 72 hours
of acute transmural anterior myocardial infarction
(AWMI). Anteriorwall endocardialsegmentlength
is shown on the left and posterior wall endocardial
segmentlength on the rigbt. Shaded areas indicate
the normal ranges of anterior and posteriorsegment
length (± 2 SD).
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Table 1. Endocardial Segment Length Measurements in 27 Patients
Age (yr) Day of Anterior Segment Posterior Segment Peak Creatine
Patient &Sex Study Length (em) Length (em) Kinase (U)
Patients With Infarct Expansion
I 41M 2 15.5 7.1 2,860
2 60F I 15.5 6.5 1,960
3 61F 2 14.4 5.1 1,640
4 74M 1 14.3 7.3 1,575
5 58M 2 14.3 5.9 910
6 43M I 13.3 3. I 4,040
7 42M I 13.2 7.1 4,480
8 50M I 12.5 5.6 2,740
9 50M 2 12.4 4.8 2,064
10 41M 3 12.3 3.7 1,326
II 63M I 12.3 5.8 3,800
12 41M 3 12.1 4.4 1,165
13 17M 3 11.7 5.7 1,700
14 52M 2 11.6 4.6 1,680
15 55M I 11.5 5.1 1,880
16 58F I 11.2 4.7 3,680
Mean ± SD 53.9 ± 11.7 1.7 ± 0.8 13.0 ± 1.4 5.4 ± 1.2 2.344 ± 1,144
Patients Without Infarct Expansion
17 60M I 10.9 5.0 256
18 45M I 10.6 6.7 3.160
19 68M 1 10.3 6.3 1,550
20 33M I 10.1 5.1 4,240
21 67M 2 10.1 7.9 906
22 56M 3 9.7 4.3 1.540
23 64F I 9.1 4.4 526
24 42M 2 9.1 4.2 3,880
25 54M 2 9.0 4.3 980
26 38F 3 7.7 5.7 1.120
27 70M I 7.6 4.7 1.995
Mean ± SD 53.4 ± 14.5 1.6 ± 0,8 9.5 ± 1.1 5.3 ± 1.2 1.832 ± 1.350
F = female; M = male.
The long-axis echocardiographic view in end-diastole
showed a distinct abnormality of the anteroseptal wall shape
in 14 patients, Rather than following a smooth curve from
the anterior aortic root to the apex of the left ventricle, an
abrupt step-like discontinuity was seen in the proximal an-
teroseptal wall in these patients. An example of this anter-
oseptal angulation is shown in Figure 4, along with a com-
parative long-axis view in a normal subject. The dyssynergic
anteroseptal wall beyond the angulation bulges outward,
increasing the size of the left ventricular cavity. Anteroseptal
angulation was seen in the long-axis view in 12 (75%) of
the 16 patients with infarct expansion, and in 2 (18%) of
the II patients without expansion (p = 0.005) (Table 2).
None of the normal control subjects had anteroseptal
angulation.
Clinical data. Twelve patients with infarction had a past
history of hypertension. Ten (62%) of the 16 patients with
and 2 (18%) of the II patients without expansion reported
a history of high blood pressure (p < 0.03). In contrast,
the prevalence of measured hypertension (> 140 mm Hg
systolic and 90 mm Hg diastolic) on admission to the coro-
nary care unit was not significantly different in the two
groups (Table 2).
Clinical assessment of hemodynamic function was not
significantly different in the two groups. Nine of 16 patients
with infarct expansion and 9 of 11 patients without expan-
sion reached a maximal Killip class of II or III during hos-
pitalization. Peak creatine kinase measured in each patient
is shown in Table 1. Patients with infarct expansion had a
mean (:t SD) creatine kinase level of 2,344 ± 1,114 units,
which was larger than but not significantly different from
the mean (1,832 :t 1,350) in patients without infarct
expansion.
Mortality. Six (38%) of the 16 patients with expansion
and 1 (9%) of 11 without infarct expansion died in the
hospital within 2 weeks of infarction (p = NS). All seven
died suddenly, one with a documented ventricular rupture.
Two additional patients without infarct expansion died after
JACC Vol. 4. No.2
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discharge, with one of the two dying from a documented
recurrent anterior infarction. Although there was a trend
towards a higher hospital mortality rate in patients with
infarct expansion, neither hospital nor total I year mortality
rate was significantly different in the two groups.
Figure 3. Serial anterior endocardial segment lengths in 20 pa-
tients with acute transmural anterior myocardial infarction. Initial
measurements were made within 72 hours of the onset of infarc-
tion. Repeat measurements were made after 9 to 21 days. The
transverse lines indicate the upper and lower limits of normal for
anterior endocardial segment length. Figure 4. Still frame two-dimensional echocardiographic long-
axis end-diastolic views of a patient with acute transmural myo-
cardial infarction (A) and a normal subject (B). The patient (A)
demonstrates "anteroseptal angulation" with an abrupt step-like
discontinuity in the contour of the anteroseptal wall. The antero-
septalwall is dyssynergic distal to the angulation, and the abnormal
wall shape enlarges and deforms the left ventricular (LV) cavity.
Ao = aorta; LA = left atrium; RV = right ventricle.
Discussion
Infarct expansion as site of ventricular dilation.
Studies of acute myocardial infarction in patients (6,7)
have shown greater than two-fold increases in ventricular
volumes within 48 hours of infarction. Because of the lack
of capability for measuring regional segment length, these
increases have generally been ascribed to the function of
the Frank-Starling mechanism (6,7). Our study localizes the
major site of early left ventricular dilation to the infarct zone
and extends previous data (10,11) from this institution which
showed that infarct expansion, the stretching and thinning
of the infarct zone, contributes to left ventricular dilation
after myocardial infarction. In this study, we found that
infarct expansion, as defined by an abnormally lengthened
infarct segment, was the major contributor to ventricular
dilation during the 72 hours after infarction, and was equally
Follow-up. Fifteen patients were evaluated as to their
clinical status after discharge (Table 2). Six of eight patients
with infarct expansion were in New York Heart Association
functional class II or higher, whereas only one of seven
without infarct expansion had limiting symptoms (p = 0.03).
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Table 2. Clinical Features Related to Infarct Expansion in 27 Patients
Expansion No Expansion p Value
Peak creatine kinase (U) 2,344 ± 279 (SE) 1,832 ± 407 (SE) NS
Anteroseptal angulation 12116 2/11 0.005
HBP
History 10116 21 II 0.03
Admission 4113 6/10 NS
Killip class
~II 9/16 91II NS
~I11 0/16 IIII NS
Death
In-hospital 6/16 1/11 NS
1st year 6/16 3111 NS
Follow-up NYHA
~II 6/8* 1m 0.03
*Excludes six hospital deaths . one stroke and one lost to follow-up. tExciudes one hospital death, one
death before follow-up, one stroke and one lost to follow-up. HBP = high blood pressure; NYHA = New
York Heart Association functional class .
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important in the subset of patients studied within 24 hours.
Uninfarcted myocardial segments did not significantly con-
tribute to acute left ventricular dilation . The lack of con-
tribution of the uninfarcted segment to acute ventricular
enlargement is to be contrasted with the situation at long-
term follow-up study in which we showed general progres-
sive ventricular dilation for more than 1 year involving both
the infarcted and uninfarcted segments (11) .
Causes of infarct expansion. Recent studies in both the
canine (14) and rat (15,16) infarct models have shown that
two conditions necessary to produce infarct expansion are
transmural infarction and a threshold mass of infarcted myo-
cardium. Infarctions produced in dogs by simple ligation
are usually nontransmural because of the extensive epicar-
dial collateral system in the canine heart. Experimental in-
farcts in the baboon (17), however, whose coronary cir-
culation is more akin to that in human beings, are more
often transmural compared with those in the dog. This may,
in part, explain the relatively greater infarct lengthening seen
by Crozatier et al. (17) in the primate than that seen by
Theroux et al. (7) in the canine model. The still greater
infarct dilation seen in the present clinical study may be due
to larger infarct size; 18 of our 27 patients were in clinical
heart failure after infarction, whereas none of the primates
in the study by Crozatier et al. (17) showed signs of conges-
tive heart failure or a sustained increase in left ventricular
diastolic pressure. The role of chronic coronary stenosis in
inducing functional expansion due to ischemia alone must
also be considered (18) .
Echocardiographic features of infarct expansion. An
abnormality in ventricular shape, characterized by an an-
teroseptal angulation, was seen in 12 of our patients. This
abnormality was characterized by an abrupt angulation in
the contour of the proximal anteroseptal wall in the long-
axis echocardiographic view (Fig. 4). Distal to the angu-
lation, the wall is dyssynergic and bulges outward, increas-
ing the size of the left ventricular cavity . Anteroseptal an-
gulation was significantly associated with infarct expansion
and was seen in 12 of 16 patients with and in only 2 of 11
patients without infarct expansion. Segmental dilation mea-
sured in the minor-axis view and anteroseptal angulation
noted in the long-axis view may reflect the phenomenon of
infarct expansion as viewed in two different planes. When
minor-axis dilation and anteroseptal angulation did not cor-
respond in a given patient, it may have been that one or the
other two-dimensional view did not pass through the plane
of maximal dilation.
Until the advent of two-dimensional echocardiography,
there was no noninvasive method by which regional ven-
tricular segment length could be studied in human beings
in vivo. The use of this technique has allowed new insights
into the pathophysiology of myocardial infarction in human
subjects . Nevertheless, this method is not without its lim-
itations. First , only cross-sectional views at the level of the
papillary muscles and mitral valve tips can be evaluated for
segmental wall length because adequate internal landmarks
are not present in other parts of the ventricle. Thus, regional
dilation of the anterior wall may be underestimated by this
technique, both in prevalence and extent because regional
dilation limited to the distal anterior wall and apex may not
be detected by measurements at the midventricular level.
Second, quantitative two-dimensional echocardiography is
limited in some patients by the difficulty in obtaining suf-
ficient definition of the papillary muscles and endocardium.
Approximately one-third of patients initially studied were
excluded because of poor quality echocardiograms.
Mechanisms of acute infarct expansion. These are not
fully understood. One possible mechanism is a stretching
and disruption of softened necrotic myocardial tissue (10,12).
Although expansion of softened necrotic myocardium may
lACC Vol. 4. No.2
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contribute to infarct segment dilation after 24 to 48 hours
of infarction, it does not fully explain infarct expansion
occurring in the first 24 hours when the inflammatory re-
sponse has not yet begun and the necrotic tissue is still
relatively noncompliant. Most patients did not show major
changes in mean infarct segment length beyond the first 24
to 72 hours. Seven of 16 patients who showed infarct ex-
pansion had an increase in segment length of between 0.7
and 3 em by 2 to 3 weeks after infarction, and in 2 patients
the increase was more than 2 em. One patient who had
evidence of infarct expansion on the 24 hour study showed
a marked decrease in infarct segment length between his
early and late in-hospital studies. Interestingly, he also had
the lowest peak creatine kinase level of all patients in this
study. Although the factors responsible for this improve-
ment in ventricular geometry are unclear, the latter obser-
vation raises the possibility that expansion of severely isch-
emic but not yet infarcted muscle may be occurring and
may potentially be reversible. As has been previously sug-
gested (12), fixed morphologic changes characterizing ex-
pansion may take as long as 24 hours to develop, but func-
tional shape alterations resulting from acute transmural
ischemia may be the first step in the genesis of expansion.
If the ischemia is alleviated, the shape change may resolve.
Canine studies in our laboratory (19) have also shown that
early after acute coronary occlusion, ischemic and infarcting
myocardium is "elastic" and may regain some of its preisch-
ernie shape with unloading. Later, when necrotic softening
occurs, the myocardial tissue exhibits "plastic" properties,
that is, once stretched it fails to regain its normal shape
when unloaded. This phenomenon may explain differences
between these studies in living patients who demonstrate
infarct expansion during the first 72 hours after infarction
and postmortem studies in which early infarct expansion is
much less apparent at that early period.
Clinical features. Role of hypertension. We found a
significantly higher prevalence of a history of hypertension
in patients who developed infarct expansion than in those
who did not. Interestingly, hypertension after hospitalization
was not related to infarct expansion. A history of hyper-
tension is frequently obtained in patients who have had left
ventricular aneurysms discovered at postmortem examina-
tion (20,21). However, the role of hypertension in the path-
ogenesis of ventricular aneurysm is not clear.
Association with ventricular aneurysm. Many of our pa-
tients had discrete bulges in their ventricular contour in the
minor-axis echocardiographic view, whereas others had in-
farct expansion without discrete discontinuities in ventric-
ular shape. Insofar as infarct expansion occurs early, one
might suggest that general cardiac enlargement and discrete
ventncular aneurysm formation are apt to be determined in
the first days, if not hours, after infarction. Our study and
previous work (11) show that little change occurs in the
infarct segment length in most patients in the weeks and
months after the initial event, and experimental studies (16)
have suggested a relation between infarct expansion and
aneurysm formation.
Prognosis. This study indirectly supports previous re-
ports (1-4) in which cardiomegaly (as measured by chest
radiography) confers a poor prognosis. Despite the similar
infarct sizes as estimated by peak serum creatine kinase
levels, patients with infarct expansion had significantly more
exercise intolerance caused by angina or dyspnea than those
without infarct expansion. There was also a trend toward a
higher hospital mortality in patients with infarct expansion,
but this did not reach statistical significance. These obser-
vations suggest that infarct expansion, present even in the
early hours of infarction, confers a poor prognosis.
Implications, The present study shows that dilation of
the left ventricle occurs within the first 24 to 72 hours of
anterior transmural myocardial infarction and is primarily
due to lengthening of infarcted myocardial segments. Viable
uninfarcted myocardial segments do not appear to partici-
pate significantly in the acute ventricular enlargement. By
increasing the size of the left ventricle, infarct expansion
causes an additional load to be placed on the remaining
normal, functioning myocardium. Thus, infarcts of similar
size with or without expansion may have differing effects
on ventricular mechanics and clinical outcome.
Another consequence of infarct expansion is that the sur-
face extent of infarcted myocardium is increased without
any increase in infarct mass. This bears importantly on
methods of infarct size estimation that depend on measure-
ment of the surface area of ventricular dysfunction or scin-
tigraphic defect size. In the presence of infarct expansion,
a method that measures the area but not the mass of abnormal
myocardium is likely to overestimate the true infarct size
in patients with infarct expansion.
The early and rapid appearance of infarct zone length-
ening suggests that any intervention designed to prevent
early infarct expansion might be applied soon after the onset
of symptoms, probably within hours of onset of infarction.
What remains to be determined, however, is at what point
the early expansion, identifiable within the first 24 hours,
becomes an irreversible shape change. The heterogeneity
of the presence and extent of regression of early infarct
expansion seen in this study raises the possibility that in-
terruptions in the progress of expansion may be feasible.
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